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OPERATION METHOD FOR PROCESSING DATA FILE 

FIELD OF THE INVENTION 
The present invention generally relates to an 
operation method for processing data file using icons 
which enables GUI (Graphical User Interface) in an 
image processing apparatus. 

BACKGROUND OF THE INVENTION 

Conventionally, in image processing apparatuses, 
operations using icons which enable excellent GUIs have 
been available. In recent years, these image 

processing apparatuses more and more deal with data 
file of large volume such as images with their 
improvements in processing power. For example, 

Japanese Unexamined Patent Publication No. 19669/1994 
(Tokukaihei 6-19669 published on January 28, 1994) 
discloses a typical prior art operation method for 
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processing data file of large volume. In this method, 
reduced- size images called "thumbnail" images, which 
allow user to identify the contents of data files, are 
displayed, and using the reduced-size images as icons, 
a function as desired such as print, transmission, 
etc., is selected by performing a drag-and-drop 
operation on a reduced-size image directly, and the 
data file is processed with the selected function. 

According to the foregoing method of processing 
data file, it is possible for user to ascertain the 
contents or intended use of the data files based on the 

reduced-size images without the need of opening each 
data file on the screen using application software, and 
therefore an improved operability can be achieved. 

However, the foregoing conventional methods have 
presented the user with several difficulties when 
processing a large number of data files. For example, 
each icon of reduced-size image becomes too small and 
the image quality becomes too low for user to see the 
details, and it is therefore difficult for the user to 
identify the contents of the original data file. In 
response, each icon of reduced- size image may be 
displaced in larger size. However, in this case, other 
problems arise. For example, all the icons of reduced- 
size images cannot be displayed at one time, or an icon 
may be positioned over some of the function icons while 
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a drag-and-drop operation is being performed, which 
presents user with difficulties in selecting a function 
icon as desired. Furthermore, when adopting larger 
size icons of reduced-size images, a larger amount of 
data needs to be processed for a display in a drag 
operation. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to 
provide an operation method for processing data file 
which permits drag-and-drop operations to be performed 
with ease while ensuring the visibility of reduced-size 
images . 

In order to achieve the above object, an operation 
method for processing data file of the present 
invention, is characterized by including the steps of: 

(a) displaying a reduced-size image for use in 
identifying contents of a data file, and a file icon 
associated with the reduced-size image in pair at a 
predetermined interval between them, the file icon 
having a smaller area than the reduced-size image; and 

(b) performing at least either one of the 
operations of i) selecting a function to be applied to 
the data file and ii) changing a display position of 
the reduced-size image by a drag-and-drop operation on 
the file icon. 
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According to the foregoing arrangement, a 
plurality of reduced-size images (thumbnail images) of 
data files are displayed on a screen, and file icons 
respectively associated with the reduced- size images 

are displayed in the proximity of the corresponding 
reduced-size images. With this arrangement, a function 
to be applied to the data file is selected or the 
display position of the reduced- size image is changed 
by dragging-and-dropping a file icon onto a function 
icon representing a function as desired such as print, 
facsimile transmission, E-Mail transmission, etc., or 
to a target display position instead of performing a 
drag-and-drop operation directly as in the conventional 
method, thereby activating the function to be applied 
to the data file or changing the display position. 

In the foregoing method, even while the drag-and- 
drop operation is being performed, the reduced- size 
images can be displayed in the same size as in the 
normal state, and it is therefore possible for user to 
identify the contents of the data files based on the 
reduced-size images. Furthermore, the foregoing file 
icons to be dragged~and-dropped are displayed 
substantially in the same size as the function icons 
representing respective functions. It is therefore 
possible for user to confirm the dropped position with 
ease, and an operation error is less likely to occur as 
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compared to the case of performing a drag-and-drop 
operation directly on the reduced-size image. 

For a fuller understanding of the nature and 
advantages of the invention, reference should be made 
to the ensuing detailed description taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1(a) is an explanatory view of an operation 

method for processing a data file in accordance with 

one embodiment of the present invention. 

Figure 1(b) is an explanatory view of the 

operation method for processing the data file of Figure 

Ka) . 

Figure 2 (a) is an explanatory view of another 
operation method for processing the data file of Figure 
Ka) . 

Figure 2 (b) is an explanatory view which explains 
movements of a reduced- size image in the operation 
method for processing the data file of Figure 2 (a) . 

Figure 3 (a) is an explanatory view illustrating 
a relative position between a reduced-size image and a 
file icon in the operation method for processing the 
data file of Figure 1 (a) . 

Figure 3 (b) is an explanatory view illustrating 
a relative position between a reduced-size image and an 
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icon return space in the operation method for 
processing the data file of Figure 1 (a) . 

Figure 4 illustrates an example of contents of 
data stored in graphic memory of the information 
processing apparatus when activating software for 
processing a data file . 

Figure 5 is a flowchart which explains the 
operation method for processing the data file of Figure 
Ka) . 

DESCRIPTION OF THE EMBODIMENTS 

The following will explain one embodiment of the 
present invention with reference to Figures. An 
operation method for processing data file in accordance 
with the present embodiment is adopted in an 
information processing apparatus as software for the 
GUI described earlier. 

As illustrated in Figure 1 (a) , upon activating 
this software for processing data file, the information 
processing apparatus displays file folders PI, F2 , F3 
and F4 for data files at the left end side on a screen. 

With this screen, for example, assumed user 
selects two data file icons as desired from the data 
folder Fl by clicking, and performs drag-and-drop 
operations of these icons on the screen. Then, 
reduced- size images XI, X2 corresponding to the 
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selected data files are displayed respectively at 
positions where these icons are dropped. In this 
state, file icons Al, A2 corresponding to the reduced- 
size images XI, X2 are displayed respectively at 
predetermined distance from the reduced- size images XI 
and X2. 

Similarly, assumed user selects a data file icon 
as desired from the data folder F2 by clicking, and 
performs a drag-and-drop operation of this icon on the 
screen. Then, a reduced- size image Yl corresponding to 
the selected data file is displayed, in the meantime, 
the file icon A3 corresponding to the reduced-size 
image Yl is displayed . 

On the right end side of the screen, function 
icons Bl, B2 , B3 , B4 and B5 indicative of respective 
functions are displayed substantially in the same size 
as the file icons Al , A2 and A3. The examples of the 
functions represented by the function icons include : 
print function, facsimile transmission function, E-Mail 
transmission function, etc. 

As illustrated in Figure 1(b), for example, when 
clicking the file icon Al, the file icon Al is changed 
to a highlighted icon al such as an icon in different 
color, a flashing icon, etc., to call attention to this 
activated icon. Then, the file icon Al is dragged to 
the position indicated by a file icon all. Here, by 
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performing a drag operation on the file icon Al, the 
corresponding reduced- size image XI is moved together 
with the file icon Al . For simplicity in illustration, 
the reduced-size image XI is illustrated in Figure 1(b) 
at original display position, i.e., the position 
before being moved. Then, the file icon Al is dragged 
and dropped onto the function icon Bl . In response, 
the file icon Bl is changed to a highlighted icon bl 
such as an icon in different color or a flashing icon, 
etc.. Then, a print function represented by the 

selected function icon Bl is activated. 

Here, for the layout of the display, the reduced- 
size image XI is preferably displayed on the left side 
of the file icon Al, to be the opposite side of a 
moving region of the file icon where the file icon Al 
is moved to the display positions of the function icons 
Bl to B5 . With this arrangement, when the file icon Al 
is moved to the display position of the function icons 
Bl to B5, i.e., to the right in the Figure, the 
associated reduced-size image XI is also moved 
following the file icon Al on its left side . 
Therefore, the likelihood of such problem that the 
reduced-size image is overlapped with some of the file 
icons Bl to B5 during its movement can be eliminated, 
and it is therefore possible to ensure the visibility 
of both the reduced- size image XI and the function 
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icons Bl to B5 even when the reduced- size image is 
being moved. 

Further, while the drag operation on the file icon 
Al is being performed at high speeds, i.e., at a 
predetermined speed or higher, as illustrated in Figure 
2 (a) , the file icon Al being dragged is displayed as 
indicated by the file icon al2 in the Figure at 
position between the original position and a target 
drop position, and the reduced-size image XI is fixed 
at its original display position. Thereafter, the drag 
speed of the file icon Al is reduced as it approaches 
the target drop position; on the other hand, when the 
drag speed of the file icon Al is reduced below the 
predetermined speed, i.e., almost in stoppage, a frame 
xl in the same size as the reduced-size image XI is 
displayed at a corresponding position of the file icon 
al3, i.e., a current display position of the file icon 
Al . Then, by dropping the file icon Al, the display 
position of the reduced- size image XI is changed as 
illustrated in Figure 2 (a) . 

In Figure 1(a) through Figure 2(b), in the state 
where the highlighted file icon al at the original 
position, i.e., the position before being dragged has 
moved to a position more than a predetermined distance 
apart from the current position of the reduced-size 
image as indicated by the file icon all, al2, al3, an 
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icon return space (to be described later) is displayed. 
With this display, when the file icon al is dropped in 
the icon return space, the file icon ai is moved back 
to its original display position without moving the 
associated reduced-size image XI. 

The foregoing icon return space will be explained 
in details in reference to Figure 3 (a) and Figure 3 (b) . 
As illustrated in Figure 3 (a) , assumed an interval in 
the x-axis direction between the right side of the 
reduced- size image XI and the left side of the file 
icon Al is a predetermined interval S, the coordinates 
of the upper left vertex of the reduced- size image are 
(Ptx, Pty) , and the width and the height of the 
reduced-size image XI are Stx and Sty, then the 
coordinates (Pix, Piy) of the upper left vertex of the 

file icon Al being dragged are (Ptx + Ptx + S, Pty + 
Dry) . It is assumed in this example that the origin is 
located at the upper left position in the Figures 3 (a) 
and 3(b) , and Dry has a predetermined value. 

It is further assumed that the width and the 
height of the file icon Al before being dragged are Six 
and Siy respectively, then as illustrated in Figure 
3 (b) , an icon return space C is displayed in size of 
3Six/2 (width) x 3Siy/2 (height) at a position where 
the upper left vertex is located at coordinates (Ptx + 
Stx + S, Pty + Dry - Siy/4) . 
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Namely, an interval S' between the right side of 
the reduced- size image XI and the left side of the icon 
return space C is not changed from the predetermined 
interval S between the right side of the reduced-size 
image XI and the left side of the file icon Al . The 
ion return space C is displayed in 1.5 times larger 
both in width and height than the file icon Al. With 
this arrangement, the file icon Al being dragged can be 
dropped within the icon return space C with ease, and 
the file icon Al can be moved to the original position 
with ease . 

Here, the icon return space C is preferably 
displayed in noticeable pattern so that the reduced- 
size image XI corresponding to the file icon Al being 
dragged can be identified with ease. 

Figure 4 illustrates an example of contents of 
information stored in memory of the information 
processing apparatus when activating the software for 
processing the data file. In this memory, stored are 
main data Dl of the file folders Fl to F4, the main 
data D2 of reduced-size images corresponding to the 
data files as selected, position indicative data D3 of 
the reduced- size images, and the data D4 of the file 
icons corresponding to the reduced-size images. 

For example, when the display position of the 
reduced- size image XI is changed as illustrated in 
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Figure 2(b), the image position indicative data D31, 
D3 2 representing the coordinates (Ptx, Pty) of the 
upper left vertex of the reduced-size image XI are 
changed in the position indicative data D3 of the 
reduced-sized image XI. On the other hand, the icon 
position indicative data D41, D42 representing the 
coordinates (Pix, Piy) of the upper left vertex of the 
file icon Al are changed in the data D4 on the file 
icon Al corresponding to the reduced-size image XI. 
The character data D43 of the file icon Al is changed 
to a highlighted character data D44 of the file icon al 
by changing its color or flashing the icon during the 
drag opera t ion . 

Figure 5 is a flowchart explaining the foregoing 
operation for processing the data file of the present 
embodiment. First, in STEP 0, a reduced-size image for 
use in identifying the contents of the data file, and 
a file icon associated with the reduced-size image in 
pair at a predetermined interval between them, the file 
icon having a smaller area than the reduced-size image. 
In STEP si, it is determined whether or not a click has 
been made. If it is determined that the click has been 
made, the process is terminated. On the other hand, if 
it is determined that the mouse click has been 
performed, the process proceeds to STEP 2 where it is 
determined if a file icon is displayed at a clicked 
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position . If not in STEP 2, the process is 
terminated. On the other hand, if it is determined 
that a file icon is displayed at the clicked position, 
the process proceeds to STEP 3 where the clicked file 
icon is changed to a highlighted file icon such as an 
icon in different color or a flashing icon. In STEP 4, 
it is determined if the mouse bottom is held depressed, 
i.e., a drag operation is being performed. If it is 
determined that the drag operation is being performed, 
the process proceeds to STEP S5 . On the other hand, if 
it is determined that the drag operation is not being 
performed, the process proceeds to STEP S21. 

In STEP 5, the display position of the file icon 
is changed. Then, in STEP 6, it is determined if the 
file icon has moved to a position more than a 
predetermined distance apart from the position at which 
the reduced-size image corresponding to the file icon 
is displayed. If so in STEP 6, the process proceeds to 
STEP 7 where an icon return space is displayed at 
original position of the file icon, i.e., the position 
before being dragged. Then, the process proceeds to 
STEP S8 . On the other hand, if not in STEP 6, the 
process proceeds to STEP 8 directly. 

In STEP 8, it is determined if a drag speed of the 
file icon is at a predetermined speed or higher. If it 
is determined that the drag speed of the file icon is 
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at the predetermined speed or higher in STEP 8, the 
process proceeds to STEP 9 where a frame xl is not 
displayed. On the other hand, if it is determined that 
the drag speed of the file icon is lower than the 
predetermined speed, i.e., the drag operation is almost 
in stoppage as it approaches the target drop position, 
the process proceeds to STEP 10 where the frame xl is 
displayed. 

Prom both of the foregoing STEP 9 and STEP 10, the 
process proceeds to STEP 11 where it is determined if 
the file icon being dragged is placed over another 
icon. If so, the process proceeds to STEP 12 where the 
overlapping icon is highlighted by changing its color 
or by flashing the activated icon, and then the process 
goes back to STEP 4. On the other hand, if it is 
determined in STEP 11 that the file icon being dragged 
is not overlapped with another icon, the process goes 
back to STEP 4 directly. 

When the foregoing drag operation is stopped, 
i.e., when a drop operation is performed, the process 
proceeds to STEP 21. In STEP 21, the highlighted file 
icon is changed back to the normal display state. 
Then, in STEP 22, it is determined if the file icon is 
overlapped with any icon. If not, the reduced-size 
image is moved to the position corresponding to the 
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dropped position of the file icon in STEP 23, and the 
process is terminated. 

On the other hand; in STEP 22 , if the file icon 
being dropped is overlapped with another icon, the 
highlighted icon is changed back to the normal display 
state in STEP 24. Then, in STEP 25, the kind of the 
overlapping icon of the file icon at the dropped 
position is determined. 

If it is determined in STEP 25 that the 
overlapping icon is any one of the file folders Fl to 
F4, the data file corresponding to the file icon at the 
dropped position is stored in the file folder in STEP 
26. Then, the dropped file icon and the corresponding 
reduced-size image are deleted in STEP 27. 

On the other hand, if it is determined in STEP 25 
that the overlapping icon at the dropped position is 
any one of the function icons Bl to B5, the function 
represented by that function icon is activated in STEP 
28. Then, the process is terminated. The overlapping 
icon at the dropped position may be an icon return 
space. In this case, the icon return space is deleted 
in STEP 29, and the file icon is moved back to its 
original display position, i.e., the position before 
being dragged in STEP 30. Then, the process is 
terminated. 

As described, according to the operation method 
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for processing data file in accordance with the present 
embodiment, file icons Al , A2 and A3 are displayed at 
positions in the proximity of the corresponding 
reduced- size images XI, X2 and Yl respectively which 
allow the user to identify the contents of the data 
files stored in the data folders Fl to F4 . Further, a 
drag-and-drop operation is performed on the file icons 
Al, A2 and A3 instead of performing drag-and-drop 
operations on the reduced-size images XI, X2 and Yl 
directly . 

According to the foregoing arrangement, even while 
the drag-and-drop operation is being performed, the 
reduced- size images XI, X2 and Yl can be displayed in 
the same size as in the normal state, and it is 
therefore possible to identify respective data files 
based on the reduced-size images XI, X2 and Yl . 

Moreover, the file icons all, al2 and al3 are 
displayed substantially in the same size as the 
function icons Bl to B5 representing respective 
functions. Therefore, compared with the case of 
performing drag-and-drop operation of the reduced- size 
images XI, X2 and Yl directly, the dropped position can 
be confirmed with ease, and an operation error is less 
likely to occur . 

According to the foregoing operation method, 
during the drag operation on the file icon at high 
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speeds to the target drop position, only the small size 
file icon a!2 is displayed, and the reduced-size image 
XI is fixed at its original display position. 
Thereafter, the drag speed of the file icon is reduced 
as it approaches the target drop position, and when the 
drag speed of the file icon is reduced to below the 
predetermined speed, i.e., almost in stoppage, a frame 
in the same size as the reduced-size image XI is 
displayed at a corresponding position of the file icon 
a!3 , i.e., a current display position of the file icon 
Al. 

In the drag operation on the file icon Al, when 
the file icon all, al2, al3 has moved to a position 
more than a predetermined distance away from the 
corresponding reduced- size image XI, an enlarged icon 
return space C is displayed at or in the proximity of 
the original position of the file icon all, al2 and al3 
at the predetermined fixed interval S from the reduced- 
size image. With this display, when the file icon Al 
is dropped in the icon return space C, the file icon 
all, a!2, al3 is moved back to its original display 
position without moving the associated reduced-size 
image XI- In this way, it is possible for the user to 
terminate the operation if desired only by moving the 
icon all, al2, al3 back to its original display 
position without moving the associated reduced-size 
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image XI. In this case, by displaying the icon return 
space C in the outstanding pattern, the reduced- size 
image XI corresponding to the file icon Al being 
dragged can be identified with ease. 

The operation method for processing data file of 
the present invention may be arranged such that while 
the file icon is being dragged at a predetermined speed 
or higher, the display position of the reduced-size 
image is fixed at its current display position. On the 
other hand, when the drag speed is reduced to below the 
predetermined speed, a frame in size of the reduced- 
size image is displayed. 

According to the foregoing structure, during the 
high speed drag operation on the file icon to the 
desired dropped position, only a file icon of a small 
area is displayed. Further, the frame is displayed 
only when use performs a precise positioning of the 
drop position to allow him to recognize the size of the 
reduced-size image. It is therefore possible to reduce 
an amount of data to be processed for a preparation of 
display image as compared to the case of performing a 
drag operation on the reduced-size image directly which 
is larger in size than the file icon, and also possible 
to achieve improved visibility. 

The operation method for processing data file of 
the present invention may be arranged such that when 
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the file icon is dropped at position where the function 
icon representing the kind of the function to be 
applied to the data file is not displayed, the display 
position of the corresponding reduced-size image is 
changed by moving it to a position at predetermined 
interval from the dropped position of the file icon. 

According to the foregoing structure, the reduced- 
size image is not displayed during the movement of the 
file icon, and the reduced- size image is displayed only 
after the drop position is determined. It is therefore 
possible to change the display position of the reduced- 
size image using small amount of data. 

The operation method for processing data file of 
the present invention may be arranged such that the 
reduced- size image is displayed in an area on the 
opposite side of a moving region of the file icon 
where the file icon is moved to a function icon. 

According to the foregoing arrangement, the 
reduced-size image and the function icon do not overlap 
one another, and it is therefore possible to ensure the 
visibility of the reduced-size image and the function 
icon even while the reduced- size image is being moved. 

The operation method for processing data file of 
the present invention may be arranged such that when 
the file icon has moved to a position more than a 
predetermined distance apart from the corresponding 
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reduced- size image, an icon return space is displayed 
at or in the proximity of the original display position 
of the file icon, so that the icon return space and the 
reduced- size image are positioned at a predetermined 
interval between them. 

According to the foregoing structure, by 
confirming the icon return space, the reduced-size 
image corresponding to the file icon being dragged can 
be identified with ease. 

The operation method for processing data file of 
the present invention may be arranged such that when 
the file icon is dropped in the icon return space, the 
file icon is moved to the original position without 
moving the corresponding reduced-size image. 

According to the foregoing structure, when the 
user desires to terminate the operation, the file icon 
can be moved back to its original display position 
without moving the associated reduced-size image. 

The operation method for processing data file of 
the present invention may be arranged such that the 
icon return space is displayed in outstanding pattern. 

According to the foregoing structure, the reduced- 
size image corresponding to the file icon being dragged 
can be identified with ease. 

The data file to be processed by the operation 
method for processing the data file of the present 
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invention include, for example, text data, document 
data for word processor, spreadsheet data, etc. The 
foregoing reduced- size image may be used as an image 
icon by further reducing the size. 

The invention being thus described, it will be 
obvious that the same may be varied in many ways . Such 
variations are not to be regarded as a departure from 
the spirit and scope of the invention, and all such 
modification as would be obvious to one skilled in the 
art are intended to be included within the scope of the 
following claims. 



